The economic burden of CVD to our society is significant, with a recent estimate placing the 1-year cost of this disease, including direct medical costs and indirect costs due to lost productivity from premature death and morbidity at $444 billion. 1, 3 Despite these stark numbers, there has actually been a substantial drop in CVD mortality over the past 4 decades. 2 Notably, according to a national study, 4 almost half the reduction in mortality for coronary heart disease, a major subcategory of CVD, from 1980 to 2000 was attributable to a reduction in CVD risk factors (eg, high blood pressure and high cholesterol) and improved health behaviors (eg, not smoking, engaging in regular physical activity, maintaining a healthy diet). 4 To keep the reduction in mortality sustainable, both primary prevention (treatment and control of risk factors) and primordial prevention (preventing an increase in risk factors in the first place) would be important. In 2010, the American Heart Association (AHA) adopted the concept of cardiovascular (CV) health in its 2020 Impact Goals. 5 In the mean time, Healthy People 2020 developed a new goal: "HDS-1 (Developmental) Increase overall cardiovascular health in the U.S. population." 6 The AHA seeks to improve the CV health of all Americans by a factor of 20% while also reducing deaths from CVD and stroke by 20%. 5 This is a novel and positive approach, as it encourages the general population to attain outcomes that promote CV health (normal blood pressure, normal cholesterol, no diabetes, and normal weight) while practicing behaviors (no smoking, engaging in adequate physical activity, eating a healthy diet) that have the same goal, and it underscores the importance of preventing the development of risk factors in the first place. The AHA uses 7 metrics to define CV health: smoking status in the past 12 months, body mass index (BMI), levels of physical activity, a measure of dietary intake, and levels of blood pressure, cholesterol, and glucose. Results for each of the 7 metrics are stratified into ideal, intermediate, and poor status. 5 Published prospective studies in recent years suggest that individuals with 5, 6, or 7 ideal CV health metrics have much lower levels of ischemic heart disease, CV mortality, and all-cause mortality than do those with 0 to 1 ideal CV health metrics. [7] [8] [9] [10] Currently, however, the prevalence in the US adult population of having 7 ideal CV health metrics is only about 2%, and the level has not changed that much in the past 20 years. 7, 9 To date, differences in the prevalence of having ideal CV health metrics have been examined by age, sex, race/ethnicity, and education, 7, 9, [11] [12] [13] but to our knowledge, no studies have assessed geographic or regional differences in CV health metrics. The Behavioral Risk Factor Surveillance System (BRFSS) provides the opportunity to measure CV health status at the state level. The objective of the present study was to estimate the state-specific prevalence of ideal CV health and of poor CV health while also calculating the mean CV health metric score for all 50 states and the District of Columbia using BRFSS data for 2009.
Methods Data
The BRFSS surveys have been conducted annually since 1984 by state departments of health, with assistance from the Had not smoked at least 100 cigarettes in their lifetime; or reported smoking 100 cigarettes in their lifetime but not currently smoking.
Physical activity
Now, thinking about the moderate activities you do in a usual week, do you do moderate activities for at least 10 minutes at a time, such as brisk walking, bicycling, vacuuming, gardening, or anything else that causes some increase in breathing or heart rate? How many days/week do you do these moderate activities for at least 10 minutes at a time? On days when you do moderate activities for at least 10 minutes at a time, how much total time per day do you spend doing these activities? Now, thinking about the vigorous activities you do in a usual week, do you do vigorous activities for at least 10 minutes at a time, such as running, aerobics, heavy yard work, or anything else that causes large increases in breathing or heart rate? How many days/week do you do these vigorous activities for at least 10 minutes at a time? On days when you do vigorous activities for at least 10 minutes at a time, how much total time per day do you spend doing these activities?
Did enough moderate or vigorous physical activity to meet the recommendation of ≥150 minutes a week of moderate-intensity activity, ≥75 minutes of vigorous-intensity activity, or an equivalent combination of aerobic physical activity. Participants who reported a history of coronary heart disease or stroke were excluded. The 7 CV health metrics are shown in Table 1 , which includes the relevant BRFSS questions and the definitions for ideal CV health based on the AHA standards. 5 Because blood pressure, blood cholesterol, and blood glucose levels could not be directly measured, the indicators for hypertension, high cholesterol, and diabetes were categorized as "no" (ideal) or "yes" based on the selfreported response. Although the AHA's healthy diet score is based on multiple components-intake of fruits and vegetables, whole grains, sodium, sugar-sweetened beverages, and fish 5 -this score was not used for the present study. Instead, intake of fruits and vegetables was used; this variable has been employed elsewhere as a proxy for the quality of a diet for cardiovascular health. 14 The demographic variables included age (18 to 34, 35 to 54, 55 to 64, and ≥65 years), sex, race/ethnicity (non-Hispanic white, non-Hispanic black, non-Hispanic Asian/Native Hawaiian or other Pacific Islander, and non-Hispanic American Indian or Alaska Native, and Hispanic), and education (less than high school graduate, high school graduate, some college or technical school, and college graduate or above).
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Statistical Analysis
Three measures of CV health are reported in this study: (1) percentage of the population with ideal CV health (designation as "ideal" on all 7 metrics); (2) the CV metrics score, defined as the mean number of "ideal" metrics (possible score of 0 to 7); and (3) poor CV health, defined as the percentage of the population with a score of 0 to 2 ideal metrics. Table 2 presents age-specific estimates of these values for the 4 age groups as well as age-standardized estimates (using the 2000 US standard projected population with age distribution 18 to 24, 25 to 44, 45 to 64, and ≥65 years) 15 for groups categorized by sex, race/ethnicity, and education. Table 3 presents age-standardized estimates for the 50 states plus the District of Columbia. Figure 1 depicts by state the agestandardized percentages of the population with ideal CV health and poor CV health and the age-standardized mean score by state. Figure 2 shows the state-based adjusted prevalence ratio of ideal CV health, which was determined with a logistic regression model. 16 In this model, we used Illinois, the state with the median age-standardized prevalence of ideal CV health, as the referent and adjusted for age, sex, race/ethnicity, and education. All analyses were conducted in a way that accounted for the complex survey design of the BRFSS using SAS-callable SUDAAN. All reported estimates and 95% confidence intervals (CIs) were weighted using the BRFSS sampling design variables.
Results
The 2009 BRFSS survey had 424 592 respondents. After excluding those with coronary heart disease or stroke (n=52 800) as well as those with missing information on age, sex, or race/ethnicity (n=15 351), 356 441 adults remained and were included in the present report. By state, the number of participants ranged from 2044 (Alaska) to 17 186 (Washington). Overall, 3.3% (95% CI 3.2% to 3.4%) of the population of interest had ideal CV health (Table 2) , whereas the mean total CV health score was 4.42 (95% CI 4.41 to 4.43). In all, 9.9% (95% CI 9.7% to 10.1%) of the population had poor CV health (0 to 2 "ideal" health metrics).
We found large disparities in CV health by age, sex, race/ ethnicity, and level of education ( Table 2 ). All 3 indicators were significantly different by age, sex, race/ethnicity, and level of education. By age, those who were 65 or older had the lowest percentage of ideal CV health, the lowest CV health score, and the highest percentage of poor CV health. In contrast, the 18-to 34-year age group had both the highest mean score and the lowest percentage of poor CV health, whereas the 35-to 54-year age group had the highest percentage of ideal CV health. In all comparisons, women fared better than men, whereas non-Hispanic whites and non-Hispanic Asians/Pacific Islanders consistently performed better than the other 3 race/ethnicity groups. In contrast, on each of the 3 measures, non-Hispanic blacks and nonHispanic American Indians and Alaska Natives fared more poorly than the other 3 groups. In terms of educational attainment, persons with the highest level consistently scored better than the other 3 groups. By state, the percentage of the population with 7 ideal CV health metrics (a perfect score) ranged from 1.2% in Oklahoma to 6.9% in the District of Columbia (Table 3 ). The mean CV health score ranged from a low of 4.0 in Mississippi and West Virginia to 4.7 in Colorado and the District of Columbia, and the percentage with poor CV health ranged from 6.7% (Colorado) to 16.2% (West Virginia). In general, Western and New England states had a higher percentage of having all 7 CV metrics be ideal ("ideal CV health"), a higher mean score, and a lower percentage of poor CV health than did the Southern states (Figure 1) . Figure 2 reveals that the adjusted prevalence ratio of ideal CV health, using Illinois as the reference, after adjusting for age, sex, race/ethnicity, and level of education ranged from a low of 0.38 in Oklahoma to a high of 1.91 in the District of Columbia.
The Table 4 .
Discussion
Cardiovascular health is a positive health metric, including factors and behaviors that prevent or protect individuals from heart disease and stroke. Attaining ideal CV health, the optimal health of the heart and vascular system, is a valuable goal for all Americans. The AHA quantified the attainment of this goal through a system of metrics that accord with current health recommendations and guidelines. This report indicates that the percentage of Americans with ideal CV health is low and that there are substantial disparities in CV health metrics among the US population by age, sex, race/ethnicity, and education as well as by state.
Although in this study, having ideal CV health was uncommon, the estimates were, in fact, higher than those from previous reports. For example, data from the Atherosclerosis Risk in Communities (ARIC) study (1987) (1988) (1989) found that only about 0.1% of participants had ideal CV health. 7 Another recent report, this one using data from the National Health and Nutrition Examination Survey (NHANES), found that the percentage of the population with ideal CV health was 2.0%, 1.3%, and 1.2% in 1988-1994, 1999-2004, and 2005-2010 , respectively. 9 Two reasons may explain the possible overestimate of ideal health in the BRFSS: (1) BRFSS data are selfreported, and (2) there were limited data to assess a healthy diet. For example, the 3 health outcome statuses (hypertension, high cholesterol, and diabetes) in the BRFSS were based on self-reports (yes versus no), whereas these estimates in ARIC and NHANES were based on direct laboratory or blood pressure measurements. In addition, calculations of the BMI in the BRFSS from self-reports could result in underestimates of overweight or obesity. As evidence, in NHANES (which uses technicians to measure height and weight) for 2001-2006, participants in general tended to overreport their actual height (as determined by measurement), whereas men tended to overreport their actual height and women tended to overreport their height and underreport their weight. 17 In this report, we excluding those with self-reported coronary heart disease and stroke, as cardiovascular risk status among patients with coronary heart disease and stroke differ from those of general population. This would overestimate ideal CV health in the overall population. We conducted separate analyses including those with self-reported coronary heart disease and stroke. Although the percentage of ideal CV health was lower than among those excluding those with prevalent disease, the disparities by age, sex, and race/ ethnicity were the same (Table 5 ). For states, some changed position from the median state (Figure 3) . In fact, potential underestimates of health status, including hypertension, high cholesterol, and obesity, are unavoidable in surveys that depend on self-reports because of participants' lack of awareness. 18 In the present study, presumed underestimates of these conditions would most likely have resulted in overestimates of ideal CV health. In addition, we did not use the metric for an ideal healthy diet employed by the AHA, which was based on the adoption of 4 or 5 of 5 components of a healthy diet: fruit and vegetable intake ≥5 servings per day; two 3.5-oz servings of fish per week; ≥3 servings of 1 oz of whole grains per day; <1500 mg per day of sodium intake, and ≤36 ounces of sugar-sweetened beverages per week. 5 Instead, the present report used intake of fruits and vegetables as a proxy for a healthy diet, as it was available from the BRFSS. In a report from the ARIC study that used data from that cohort, only 5.3% met the ideal healthy diet as defined by the AHA, 7 whereas we estimated from the BRFSS that 24% of the population of interest met the modified definition of an ideal healthy diet used in this survey (consumption of 5 or more servings of fruits or vegetables per day). 19 Although the differences in the definitions no doubt affected the estimated prevalence of the CV health metrics, the reported disparities were, in general, consistent with prior reports. [20] [21] [22] Non-Hispanic whites and non-Hispanic Asians or Pacific Islanders/Native Hawaiians and those with a higher level of education had better CV health than non-Hispanic blacks and non-Hispanic American Indians/Alaska Natives and those with a lower level of education. 20, 23 Adults from the Southern states were less likely to be in ideal CV health, a finding consistent with studies reporting a higher prevalence of chronic diseases and risk factors in Southern states (eg, tobacco use, 24 obesity, 25 hypertension, and diabetes 26 ).
Similar to the findings from studies conducted in the 1990s that examined the correlation between the prevalence of multiple CVD risk factors and coronary heart disease mortality among US states, 27, 28 we found that the prevalence of CV health metrics was significantly correlated with all-cause, CVD, and cerebrovascular disease mortality using 2008 data from the National Vital Statistics System, 2 with r=À0.712, À0.639, and À0.677, respectively (P<0.001), among the 50 states.
In our report, the highest percentage among the states or the District of Columbia of ideal CV health was found in the District of Columbia, and 2 individual metrics (Table 4) for the District of Columiba give further credence to that ranking. The District of Columbia had the highest percentage of the population with normal weight and eating ≥5 fruits and vegetables/day, which are the 2 metrics with the lowest percentage in generally. In fact, recent reports showed that the District of Columbia was 1 of the 2 states with an obesity rate lower than 20% 25 and had the highest percentage of intake of 2 or more servings of fruits and the second highest percentage of intake of 3 or more servings of vegetables. 29 As a population-based, cross-sectional survey performed across the United States each year, the BRFSS offers the strengths of a large sample and the ability to examine data for each state. Perhaps its most important limitation in terms of producing accurate estimates is its reliance on self-reports. In the present study, this reliance on self-reporting suggests 2 cautions: first, the need to be mindful of the general principle that self-reporting contains bias; and second, the problem that certain categories (hypertension, high cholesterol, diabetes, and BMI) that should be measured objectively 5 were instead calibrated simply by the participants' responses. In effect, this kept this investigation from optimally assessing the full range of the AHA categories of "ideal CV health," "intermediate CV health," and "poor CV health." In addition, the 2009 survey that was used for the present report included only residents with a landline telephone and excluded those in institutions and long-term care facilities. Finally, the 52.5% median response rate in the present study, although acceptable, could have limited the generalizability of the results if nonrespondents systematically differed from respondents in their answers. Regardless, with the state-based sample survey, the BRFSS provides the opportunity to report state-level health indicators, which are usually not available in other national surveys.
In conclusion, this report provides estimates of CV health for all 50 US states and the District of Columbia. The data can be used by state programs as a baseline assessment of CV health. The use of BRFSS data to assess CV health highlights the flexibility of the BRFSS to assess new and emerging health classifications and to document disparities by sociodemographic status and geographic region. Although the BRFSS has methodological limitations as it relates to the traditional AHA definition of CV health, the findings of low levels of ideal CV health and the patterns of disparities are consistent with the findings of other researchers. Numerous national-, state-, and community-level activities support the pursuit of CV health. For example, the CDC State Heart Disease and Stroke Prevention Programs currently fund 41 states and the District of Columbia to build state capacity, enhance surveillance and monitoring, and facilitate population-level activities that improve CV health. In addition, numerous population-level programs support the promotion of CV health by developing and implementing evidence-based strategies across a wide variety of populations, including the Racial and Ethnic Approaches to Community Health program, the Community Transformation Grants program, 30 
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